ABSTRACT: Snakebites can present local or systemic envenomation, while neurotoxicity and respiratory paralysis are the main cause of death. The mainstay of management is anti-snake venom (ASV), which is highly effective, but liable to cause severe adverse reactions including anaphylaxis. The types of adverse reaction to polyvalent anti-snake venom have not been previously studied in Bangladesh. In this prospective observational study carried out between 1999 and 2001, in the Snake Bite Study Clinic of Chittagong Medical College Hospital, 35 neurotoxic-snake-bite patients who had received polyvalent anti-snake venom were included while the ones sensitized to different antitoxins and suffering from atopy were excluded. The common neurotoxic features were ptosis (100%), external ophthalmoplegia (94.2%), dysphagia (77.1%), dysphonia (68.5%) and broken neck sign (80%). The percentage of anti-snake venom reaction cases was 88.57%; pyrogenic reaction was 80.64%; and anaphylaxis was 64.51%. The common features of anaphylaxis were urticaria (80%); vomiting and wheezing (40%); and angioedema (10%). The anti-snake venom reaction was treated mainly with adrenaline for anaphylaxis and paracetamol suppository in pyrogenic reactions. The average recovery time was 4.5 hours. Due to the danger of reactions the anti-snake venom should not be withheld from a snakebite victim when indicated and appropriate guidelines should be followed for its administration.
INTRODUCTION
Snakebite is an important occupational health hazard which may lead to death in rural areas of many tropical countries including Bangladesh. An epidemiological study, in Bangladesh, estimated 4.3 snakebites per 100,000 humans, with a mortality rate of 20% (18) . There are 82 species of Bangladeshi snakes among which 28 are venomous (8) and present clinical importance; these species include varieties of cobras, kraits, Russell's vipers, green and sea snakes. Cobra and krait bites are associated with neurotoxicity, presenting or not local tissue necrosis (6, 1) . Usually, the common serious neurotoxic features comprise ptosis, external ophthalmoplegia, dysphagia, dysphonia, loss of tendon reflexes and respiratory paralysis (5, 16, 17, 19) . The wellspring of venomous bite management is anti-snake venom (15) , a protein product, liable to cause adverse reaction that may be immediate or delayed.
The immediate reaction consists of anaphylaxis, characterized by urticaria, sweating, bronchospasm, laryngospasm, hypotension, shock, coma and even death. The early reaction comprises pyrogenic response characterized by chills, shivering, goosebumps and fever, while the delayed version involves serum sickness characterized by fever, rash, lymphadenopathy and arthralgia. Antivenoms may be withheld by physicians despite their clear indication due to the belief that they are more dangerous than the disease. This idea remains a vestige of an earlier epoch, when antivenoms were very crude and many patients had been previously sensitized by the use of other antisera. The acute adverse reaction to anti-snake venom, which includes severe anaphylaxis and is commonly followed by pyrogenic reaction, has been a point of concern to several physicians (13) . The timely approach to manage these reactions with adrenaline, steroids, phenothiazines and paracetamol creates a simple solution (14) . The severity of a venomous bite is more dangerous than the antivenom if it remains untreated while active management of venomous snakebites through proper guidelines should be practiced without fear.
MATERIALS AND METHODS
The present study aimed to document the use of and the adverse reactions to antisnake venoms. It was carried out over a period of two years from May 1999 to June 2001 in the Snake Bite Study Clinic (SBSC) of the Chittagong Medical College Hospital (CMCH). The patients that had one or more neurological manifestations after a snakebite, treated by anti-snake venom (ASV), were included in this study.
The persons that presented previous neurological illness were excluded, as were the allergic or atopic ones. Persons previously sensitized with antisera (tetanus or diphtheria) and that had had pre-hospital management, in the community, by a local physician -with adrenaline, antihistamine or steroids -were also excluded from this particular series. Detailed neurological examination was performed and the patients were monitored for at least five days in every case. The routine tests were: blood exam, platelet count, microscopic urine examination, ECG and 20-minute-wholeblood clotting test. Peak expiratory flow rate was measured in enrolled patients, except for those who were not able to cooperate or those who needed artificial ventilatory support during presentation. All patients were treated with Polyvalent Haffkine® anti-snake venom, manufactured by Haffkine Bio-Pharmaceuticals Company (India) as is Snake Antivenin I® (lyophilized polyvalent enzyme refined equine immunoglobulin).
The patients who were treated with anti-snake venom also received anticholinesterase neostigmine (subcutaneously) and atropine (intravenously).
Standby preparation included adrenaline, chlorpheniramine, hydrocortisone, oxygen, salbutamol nebulization, cardiac monitor, ambo bag, and facility for mechanical ventilation. Patient recoveries were monitored for anti-snake venom reaction.
Anaphylaxis was observed at bedside for one hour, during the whole period of administration, and also subsequently, up to 180 minutes, in cases of pyrogenic reaction. The anaphylaxis and the pyrogenic reaction were actively managed according to the World Health Organization South-East Asia Regional Office (WHO/SEARO) guideline for snakebite management (10) . The patients who had adverse reaction were observed during recovery. The data analysis was performed in EPI Info 6 statistical packages. Means (± standard error of the mean), median (range), numbers and percentages were used to describe the parameters.
RESULTS
During the study period, between May 1999 to June 2001, 537 snakebite victims were admitted in the Chittagong Medical College Hospital. Among these patients, most bites were by non-venomous animals (365).
One hundred and seventy-two cases involved venomous reptiles, most frequently green snakes (60%), followed by cobras (29%) and the remainder by kraits (11%).
Sixty-three patients presented neurotoxic features with or without local envenomation; among this group, 35 cases were included in this series. The selection was based on neurotoxicity presence and absence of previous antiserum use or prior use of prophylactic drugs during pre-hospital or hospital management.
The 35 enrolled patients received ASV during the study period.
Age
Studied patient ages ranged from 3.5 to 85 years old (mean 27.5). Most victims were between 6 and 30 years (70% of total patients) ( Table 1 ). 
Sex
Of the 35 enrolled patients, 19 were male (54.2%) and 16 were female (45.8%).
Clinical Feature: Neurological Manifestation
The most common neurological manifestation observed in snakebite victims was ptosis, in various degrees, which was found in all patients. The next ordinary feature was external ophthalmoplegia. Other signs were dysphagia, dysphonia, broken neck sign (paralysis of the cervical flexor muscles), hand-grip weakness, depressed • The victims that received antivenom tr antivenom reaction (31 patients), early anaphylactic response (20 patients), pyrogenic reaction (25 patients) and both anaphylactic and pyrogenic reactions (14 patients).
• Of the 35 enrolled patie presented urticaria with itching ( Figure 2 ). The next common symptoms were nausea and vomiting, followed by severe anaphylaxis with wheezing and rhonchi. Only two patients developed angioedema. The other presentations were cough, headache, fever, tachycardia and palpitation. •
Onset of anaphylactic reactions
The onset of the reactions varied from 10 to 50 minutes, with an average time of 28 minutes. Interestingly, the antivenom infusion in this study did not produce anaphylactic reaction beyond one hour. The antivenom dose also ranged from 25 to 100 mL, with an average of 55 mL (Figure 3) . •
Management of antivenom reaction
In this series, 25 patients developed pyrogenic reaction while 20 had anaphylactic one. The pyrogenic response was treated with paracetamol suppository, with 100% recovery. The anaphylactic reaction was managed with adrenaline (intramuscular injection), hydrocortisone (intravenous injection), antihistamine chlorpheniramine (intravenous injection) and ranitidine (intravenous injection). Of these 20 patients, only two needed two or more adrenaline doses to recover from anaphylaxis.
• Outcome of treatment All 35 cases of snakebites with neurotoxic manifestations completely recovered without neurological sequelae. There was no death in the studied group.
DISCUSSION
The age of the victims ranged from 3.5 to 85 years old and among the 35 selected cases, 71% of them were in the 6 to 30-year-age group. Only three persons (8.6%) were older than 50 years. The present observation is similar to other data, for example, in a hospital based study, conducted in northern Bangladesh, the mean age was 26.7 years (7) and Devkota et al. (4) found, in Nepal, that 85% of the victims were younger than 45 years old. Thus, it was observed that snakebites occur especially among active workers. In the present study, there was a slightly higher number of male (54.2%) than female patients (48.2%), which is not consistent with similar studies -conducted in Rajshahi, Bangladesh (7), and in Nepal (4) -that found exclusively male victims outside home during working hours.
The first universal sign of neurotoxicity found in the present study was incomplete or complete ptosis with external ophthalmoplegia, which was also observed by Mitrakull et al. (9) and by Campbell (2). Broken neck sign followed by dysphagia and dysphonia were other neurological signs. Only five cases required artificial ventilatory support due to respiratory muscle paralysis. The great involvement of neck muscle explained the traditional belief that there is a sequential muscle paralysis (2); however, this cannot be true since several muscle groups are frequently involved together (3, 12) .
All enrolled patients were treated with the recommended dose of polyvalent antisnake venom according to WHO/SEARO guidelines for the clinical management of snakebites. A study, accomplished in northern Bangladesh, registered seven deaths (26%) among victims treated with anti-snake venom doses ranging from 20 mL to 40 mL (7) . A prospective study of hospital practice in the Gampaha district, Sri Lanka, documented only 0.43% mortality when at least ten vials (100 mL) of antivenom were initially given to victims (11) . These findings agree with Theakston et al. (15) , who concluded that is prudent to give initial doses greater than 100 mL to patients with neurotoxic signs, as well as is necessary to repeat this dose every few hours, up to a total of at least 300 mL, if there is no response.
The present results justify the antivenom use in an adequate initial amount and, if required, more doses can also be given to victims of neurotroxic snakebites that present poor response. The 35 cases of neurotoxic bites, in the current study, also received anticholinesterase neostigmine as an auxiliary treatment. Five of these persons presented respiratory muscle paralysis and, consequently, needed artificial ventilatory support.
Although the specific therapy for neurotoxic snakebite is antivenom, the drug efficacy may occasionally vary. Theakston et al. (15) emphasize the importance of anticholinesterases as an auxiliary treatment in victims of neurotoxic bites and they also concluded that Tensilon test is recommended in every case. Tensilon test was not performed in the current study due to its non-availability at Bangladesh market during the assay period. Unfortunately most patients (88.57%) in this series developed early antivenom reaction. This rate is quite elevated concerning polyvalent anti-snake venom by Haffkine Bio-Pharmaceuticals Company (India), provided by Bangladesh Government. In Sri Lanka, a research found that 55.4% of patients who had received anti-snake venom were affected by adverse reactions and that there was no significant difference among reactions whether or not premedication was given (11) . Sutherland (14) , in a study accomplished in Australia, observed that polyvalent antivenoms were involved in 79% of recorded reaction cases, whereas monospecific ones were implicated in only 12.9%. This statement justifies the use and importance of monospecific antivenoms over polyvalent ones (14) .
In the present survey, 20 patients (64.5%) suffered early anaphylactic reactions; while in the aforementioned Australian investigation only 12.9% of patients presented such problem (five of them had the immediate anaphylactic response) (14) . Based on the latter results, it was concluded that patients who received polyvalent antivenom have a 10% chance of delayed reaction whereas immediate reactions may occur only when the combination of premedication and slow infusion is not used (14) .
Seneviratne et al. (11) analyzed 28 patients in Sri Lanka and observed that 50% of them had anaphylactic reactions as well as 63% developed pyrogenic responses that occurred when diluent water employed was other than that one provided by manufacturer. Therefore, it is possible to deduce that both anaphylactic and pyrogenic reactions are common after administration of polyvalent anti-snake venoms.
The most common presentation of anaphylactic reaction in the present survey was urticaria (16 cases) that comprised 80% of all anaphylactic reactions. The investigations carried out in Sri Lankan (11) and Australia (14) also registered urticaria as a common presentation.
The time interval between the ASV initial dose and the onset of symptoms differed very much in the current study. The earliest response was recorded 10 minutes after the ASV administration (25 mL) while the delayed one occurred 50 minutes later (100 mL). The average interval observed was 28 minutes. Theakston et al. (15) also found 33% cases of anaphylactic responses 50 minutes after the initial ASV dose. In the present study, eighteen patients that had presented anaphylactic reactions were managed by a single dose of intramuscular adrenaline while two patients required second or third doses. Although concomitant intravenous antihistamine and intravenous hydrocortisone were administered in all cases, the response was more dramatic when adrenaline was given, which suggests that this substance may be employed as premedication. In a double-blind placebo-controlled trial, conducted in Polonnaruwa, Sri Lanka, the same ASV was utilized and it was established that premedication with adrenaline significantly reduces the risk of acute adverse reactions to antivenom sera (10) . All snakebite patients of this series completely recovered, without any residual neurological sequelae. Even though five patients were in critical state when they arrived at the hospital, prompt anti-snake venom and auxiliary treatments in addition to quick management of antivenom reaction saved their lives. The effects of antivenom reactions were also impressive and no death occurred due to acute anaphylactic reaction. Given that, the antivenom use is justifiable whenever indicated without alarm; in the same manner, adverse reactions are rather simple to manage with available drugs.
CONCLUSIONS
The anti-snake venom is the specific antidote for venomous snakebites. In Bangladesh, polyvalent anti-snake venom by Haffkine Bio-Pharmaceuticals Company (India) is available in limited quantity. Although the antivenom is effective and specific, it presents a potential risk of adverse reactions including anaphylaxis.
The antivenom must be administered in standard doses and routes to reach its optimum efficacy. Neurotoxic snakebites should be treated with anticholinesterases and artificial ventilatory support with all monitoring facilities available in health centers. The potential dangers of anaphylactic reactions -urticaria, vomiting, bronchospasm, hypotension, circulatory collapse and angioedema -can be managed with adrenaline, hydrocortisone, antihistamine and ranitidine. Due to the danger of reactions the anti-snake venom should not be withheld by physicians from a snakebite victim, when indicated and appropriate guidelines should be followed for its administration. The present study proved that anti-snake venom is effective and an eventual antivenom reaction can be easily managed through a proper approach.
